Fourier decompositions are performed on the velocity curves of 11 classical Cepheids. The progression of curve shape with period is described in terms of combinations of the lower order Fourier coefficients. These quantities are shown to change with pulsation period in a manner similar to that already demonstrated for Cepheid light variations (Simon and Lee). We recommend further velocity observations, particularly in the period range 10 ~ P ~ 16 days.
I. INTRODUCTION
Recently, Simon and Lee (1981) reported on the Fourier decomposition of the light curves of a large sample of classical Cepheids. It was demonstrated that combinations of the low-order Fourier coefficients could be used to describe quantitatively the progression of curve shape with period. In the present investigation we use the same technique to treat Cepheid velocity curves. Because of the relative paucity of velocity data, our sample in this case consists of only 11 stars whose velocity curves, and thus Fourier decompositions, are generally less accurate than were the light variations. Nonetheless, we shall be able to see in the velocities a progression very similar to that found for the light, including the sharp break at -10 days characteristic of the Cepheid resonance (Simon and Schmidt 1976) .
II. THE FOURIER DECOMPOSITIONS
Our fitting scheme is described by Simon and Lee (1981) . For the velocities, we fit to a different form of Fourier series, viz., where, for a given fit, the index i runs from 1 to i max • In the present investigation, i max = 4 or 8. Criteria for the sufficiency and appropriateness of the fits are as given by Simon and Lee (1981) . However, because of the small sample of velocity observations, a number of fits that would have been considered marginal according to Simon and Lee (1981) have been accepted here.
Following Simon and Lee (1981) , the time t in equation (1) is used in the form t=JD-,., where JD is the time of the observation in Julian days. The quantities, . and to (eq. [1] ) are constants in the fit. Table 1 lists the stars whose velocity curves we have studied. References to the observations and to the values of ,. are given in the "Source" column. Other columns give the period, observed amplitude, the number of observed points presented to the fitting routine, the order of the fit (Le., i max ), and the standard deviation. As explained by Simon and Lee (1981) , the periods listed in Table 1 should not be considered definitive.
The Fourier coefficients (Ai' cp;) up to fourth order, as well as the quantity to, are displayed in Table 2 . For those stars with observations from more than one source, the data were combined as follows. First, each set was presented separately to the fitting routine and its zeroth order (i.e., unperturbed) velocity determined. This quantity was then subtracted from each observation before the different sets were put together for analysis.
The footnote "b" in the first column of Table 2 indicates that an eighth-order fit was constructed for the corresponding stars. The additional coefficients for these cases appear in Table 3 . The footnote "a" in the first column of Table 2 indicates a marginal fit in the sense that coefficients of order higher than two should not be considered fully reliable. These coefficients have been included merely for completeness. The coefficients of first and second order, on the other hand, are acceptable. It is these coefficients that shall interest us in what follows.
For the light curves in Simon and Lee (1981) , the Hertzsprung progression was quantified in terms of combinations of the low-order Fourier coefficients, viz.,
In the present case, we lack sufficient data to employ the last of these. bEight-order fit; see Table 3 . corresponding one for the light curves in Simon and Lee (1981) is extremely strong. One sees the same moderate rise in $21 between 4 and 8 days, followed by a rapid jump near 10 days and subsequent decline at longer periods. (Unfortunately, our present sample contains only one long-period star, X Cyg.)
In Figure 2 we plot the amplitude ratio R21 versus period. Here, as in Simon and Lee, the scatter is considerably greater than that for $21. Nonetheless, we may note a crude resemblance between the light and velocity data in the relative maximum which occurs before 10 days and the subsequent dropoff in the 10 day vicinity. For the two stars with observations from more than one source, we might try to compare the values of <P21 and R2! obtained by analyzing each source separately with the values coming from the combined data. In the ca~ of SU Cas, unfortunately, the Fourier decompositions from individual data sets did not meet minimum criteria for reliability, as a result of inadequate phase coverage. On the other hand, for f3 Dor, the larger of the two data sets (133 points) yielded values of <P2! and R2! which differed by ::$ 3% from those of the combined set.
III. DISCUSSION
The qualitative correspondence between Cepheid light and velocity curves along the Hertzsprung sequence has long been known. In the present work this correspondence manifests itself in the quantities <P2! and R2! determined by Fourier decomposition. In particular, one notices the sharp break at 10 days, characteristic of the period resonance P 2 /P O = 0.5 (Simon and Schmidt 1976 ). It was suggested by Simon and Lee (1981) that Fourier decomposition ought to provide a useful medium for comparing the observed variations of Cepheids with those generated from hydrodynamic models. This comparison may be performed in either light or velocity. However, it is well known that the theoretical velocity curves are generally smoother than the light curves and display fewer numerical artifacts. Thus, from the theoretical side the match is better made in velocity. While the present investigation provides a preliminary basis for such a comparison, the situation would clearly be improved if accurate velocity curves could be determined for a larger sample of stars. A velocity study of Cepheids with periods between 10 and 16 days would be particularly useful to fill a serious gap in the present data. We recommend that such a study be undertaken.
